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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize transistor 
characteristics by a method which in a DRAM, the 
resistance of word line is lowered, junction leakage is 
suppressed, contact resistance due to increase in the 
contact area of a diffusion layer with a extraction 
electrode is reduced, a DRAM cell is reduced, the 
breakdown strength between the word line and the 
extraction electrode is ensured and by extending the 
effective channel length. 

SOLUTION: The transistor of a memory element 
provided with a diffusion layer 13 which is formed on the 
surface of a semiconductor substrate 1 1 , the word line 
16 which is formed inside a groove 14 formed on the 
semiconductor substrate 11 which includes the diffusion 
layer 13 and the extraction electrode 21 which is connected to the diffusion layer 13 in a state 
of being overlapped with the word line 16 via a first insulation film 19 and the transistor of a 
logic element in which silicide layers 58, 68 are formed on diffusion layers 55, 65 are formed 
on the same semiconductor substrate 11. In at least one transistor of the logic element, a gate 
electrode 51 is formed inside the groove 14 which is formed on the semiconductor substrate 
11. 



LEGAL STATUS 

http://wwl9.ipdl.jpo.go.jp/PAl/result/detail/main7w 9/12/2003 




Searching PAJ 



Page 2 of 2 



{Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.jpo.go jp/P A 1/result/detail/main/w AAAbfaGaCDA414270797Pl.htm 9/12/2003 



(19)B*S#ffrr (JP) 



< i2 > & m 4* st ^ $g 



(51) IntCl. 7 
H0 1L 27/108 
21/8242 
27/10 



4 6 1 



(A) (1 

#^2002-270797 
(P2002- 270797 A) 

(43)&IB B ¥/£l4*E 9 mOH <2002. 9. 20) 



F I 

H0 1L 27/10 



T-*?3-r(##) 
461 5F083 
6 7 1 Z 
6 2 IB 



(22)ffil£B 



4SK2001 - 64757C P2001 - 64757) 



¥/$134£ 3 M 8 B (200L 3. 8) 



(71) mm A 000002185 

JGSraAJMRttAJM 6 TB 7 #35*1 

(72) ^g^# mn m 

*^a;ii^ta;ii6TB 7 #35^- y- 

(74) A 100086298 

mm 

F^— A(##) 5P083 AD01 AD42 AD48 AD49 GA02 

GA06 GA09 GA24 JA14 JA35 
JA37 JA38 JA39 JA40 JA43 
JA53 KA01 MA06 MA17 NA01 
PR34 PR36 PR39 ZA12 ZA28 



(54) [&W<D&m ^^^B^^t^CDJSg^Jt 



(57) mm] 

[mm] DR AMtC&^T, 7— K^flSffiifift;, & 
^A^cfc^a>^^ bf&ffi<Dl&tfUiDRAM±)l><Dffi/h 

3 ssgcji 1 3 1 1 ic»fiEsnfc« 

1 4f*3K r 7-K*gl 6t, SBlttJ&IMtl 9^117 
-F«l 6±t*-A^yy-r*tt8BTtt«»l 3fc» 

yvX^i, Efl5 5, 6 5±SK>''J1M Flf 5 

— ^^MS 1 1 Izm&Ztl, ai/y&m^-<Db J 7>i? 
7s?<D'J>t£< WZMf&ZtLtzL 

1 4^i:y-hii5 i^ric^n^t>co^6^-2>c 
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WIE7-Hlft±)i^»j«snfcS/UU--f Hut, 

MSB uityt; Jt^co h7>yX^ ©J£«B± » K v U 
-f K arc. 

co p x >y ^ smw«<z>»rt h mm^Mf^r^> xs 

5 cfc-5^j(fiSftlSS:^rsxg<fc, 

H9S37- K*a±H8a8B«i»»S:^lxTffirE7— KI8t* 

- y 7 "t £ « 91 T mi IB *£ « B jg f £ «SBc ?L £ 

ffirffi«»articffi?)fHL«ss:«jGtE-r5xei:, 
MrtB*e»ig^ffiS:¥S{b"r £ £ £ *> tcfiStB^a -y— f 

<&±Wt«HiSi**Xg£, 
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2 

mJfB^-y- hSiSLty- hiHSMt^Ig 
£> 

flu ib y — \»mizy- nsM^Lty- h«*&«« 

t-SXSt*«Afcilifc«p*4:"r**WfleJSIt<7)Hifi 

10 [0 0 0 1 ] 

•£©Hifi#ffi£HU ffKHDRAM (Dynamic Rand 
om Access Memory) tDv^i/SlftSriHSLfc^ft: 

[0 0 0 2] 

ttSLfcte, WW777^>3>?^ F£ffiOV 

?lzmj&^Z£^offifjiL<Dh<DT*$>2>. 
[0 0 0 3] 

[0004] b7>isz?&m&mft-?z>fz&s dra 

m^^U -fe;K03Bg/jN £ £ l:SSSgii^t < ft 

[0 0 0 5] £*t, DRAMtJKOl/MkCtt)^:^, 
£lC2fgCDfH>TP>^ Fj£^±#T££ofC&o 

Kt^Sc* dq^s:^ S ia. ^ ; & , Jir;Uco7— 
c<z>n>^ hffitaa>tf6^£a*DR AMffiff^icjS 
[0 0 0 6] DRAM-fe^KQjBS/MttCtfc^t^ 
so tft'^ HSODRAMSKifitSiT, C<0S1E£«« 
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Tt^£. ^(Dfcdb. 0. 1 tim&ffi<DWtte)DR AMI' 

\t, c<Dmm&ftmM£j>T<DmMT*&mm<DmDitiLu 

[0 0 0 7 ] ^>^XT->S/'Jlt-f F (WS i 

2 ) /F-^h#U ->>j3>©*UU-f F*i6©«/HT 
jgj££#3AT#JtDRAM<07-F«t>, ^(DWiM 
<ttth\Z, TX^Z htkt)*U<aH), S&, 7— F 

AM^iftll ^W7- FSIiSffi^DRAMCOT^irT. 

FJcaiffl-rsfcft^tt, :*7-fey FKffc^U a >jk 

[0 0 0 8] Ui/yZfflO) h^>> ? X^14fig<7)[fi] 20 

±t>B«:b<, 0. lMm^M0Dy 7 ^S7> 
S^X^Tte, W-hM5 0nm-7 0nm, 

> (S i O2 ) (DEfflrt*H#<fc&0, miki?)V3-V 

A, KfbA^-^A, mt9>?)V, fflkT 

A, BST (BaTi03iSrTi03 £<E>ig,f|) ^ 

£o 30 

[0 0 0 9 ] ±E&fcv ? ;iO-7A, BHtA^-^A, 

mit^>^)v, mityji^ -r>A> BSTf©«jR»» 

[0 0 10] ±EU:7V-X;*>F'y— F<E>»iS 

CMPtl^, CMPteChemical Mechanical Polishin 

g) \z&->Tmih2#z>xm&t<bUotc:tb* ¥-hn 

T^x^^^^<ODRAM-tr;p<h«SE'&tt^fi<^<, 

[00 11] dcOffi^T^T^D^fplgS. 
<&iB«/£<>^ — 7x-f X (Vpp; 1. 5V-2. 5 50 
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V) % DRAMKfP^S&^-F^JEffl^llIK*^ 
\t, ^comJEf0A(C> ±SB«f«^*C<tSKSf«<*:'y— F 

[0 0 12] C^J:^:, Sfi(D0. 18/imffiftt 
it. Wt^ff«Ttt^Sft*T*oT'b, ^CDO. 

^ r <Ott*BFU>F*liJ#-r«>fcfttctt, *S^±tfS<2D 
RAM^c^S*^^^^^g^^J5^^^$tl^ 0 
[0 0 13] 

[0 0 14] *^BO*#ft:glfi, ^^»J$ftDy 
*5i^T, mflS^ : EU*^^F^>^X^«, 

nrcffiftizy- bmmm&frLTMtb&i£nziy- fjk 

Kit, (It E 7 - F SI±)I J^fijc $ tltz zs U 1M FJ1 
<h, mflS f 7-F^_h{C^Hl^^UTS58B t 7--F^(c^ 

^te* ;:<£> F^>vX^<Dj£JRJI±JitCvU1M FH* 

<tt>-^n WE^sjfrSKJcjgricsnfcWrt^y- 

«g $ * ft tc 7ffittritaE**iV < & % <o a* £ & £ o 

[0 0 15] ±EM*8tTtt, 7-K«±JiK:->»J 
[0 0 16] ¥^SS^SffliJ{cJ£«S^»/S^ 

n, ^<7)^#^s^tc^$n^»ii*3Jry- f*6mr« 
^UT7-F«**a»ii*nT^s^t*^, 
«7 - h ^^iis $ nt iiMf (0 ¥§^ss 

M) 0h7>y^^l#tt^S<t$n^ 
[0 0 17] y-h|gtl*^LT*#Mil: 

»j«snfc»rtJcJiAii*nfc7-Fji»±(^ ffiftR^ 

M^tTO^^t^b, 7— F»±<DI63»IK*2 On 
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[ooi8] ^/c> t^vm^mmnrnMrnt* ^nm 

X3MCg*£ft£f2<*:fCig< Lfc< iWt^T, 
0>«JWUIfnSft. ^^'JS-^coir^/Mktrtfe^:^ 

[0 0 19] Pv^d7««©S«K»A N^>:/X io 

l»ffl31»c»TsyT7J«^Sta:0, y- h SfR 

[0020] T^pyEiK^nas-f >^-7i-r 

[0 0 2 1 ] *K9J<D^««:|S«a>8lig55Fffitt, /^U 
(^ffll^Mt^Igt, ¥3*#S«43,fctfffiE5!i-? 

y- h«»KS«BET*iet, ;*^u^PS«a>ffiE 
«^Ji^*^bfe^T«rt^S^jXtr7-H^^^ 30 

^^CDmfie^^StRi^y ^ -y- h ^^/ST^> <h 
£ 1 WDy7 ^^fi^irtC^- 

M$ttmfcmmzni?y? h7>yX^«Si^M 

t^igt, m^u-\ i m±(Dm$^mmmz^^ fo* 
tfe^mE^5-y---h*«'5i'5tcie«M*»/s-rs 40 

Jimt. ffifE l 7-h*J»±lcmEtt»IK*^LTffi[E , 7- 
K*JC*-A^^yT*tt!BTmEffi*ilJc»TS«» 
?L5:Mt^Ig<!:, WEf*«?Lrt^aJtOaL««** 
Sf^>Igi> HffEttttKaBSrTffift-rsttfelcKf 
E^^-y-h<D±-3|5S:«Hi$-t!:SXSt, nfifSI&Oai 

SIATt^. ffi(El£«H««$A*rfi]{C^jMi«i« 

fc*ck -5 IZBJ&TZ. so 
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[0 0 2 2] ±K¥##S§c7)§Ji£#aTte, 17- Kl* 
Jn7W£M£ft, Siia)P3ie7&«IeUtaft^. Py'7 

[0 0 2 3] £jfc, ¥»#£«Sffifflt£*^U*^fi6« 

<&itiRji«*jdcu c<&¥w#as«ic:y-h»»iR£^ 
m&^mtemm&mv&ts&oizBj&zn&o t<otz 

^7 AW 7X *aiJO IT, r *;W»*rt*Jli L U 

ft£o 

[0 0 2 4] *fc, y-h»6SI^^bT¥«ftMl: 

7-K»±O»»ilJ2 0nm-3 
0 nmK±©t»a:R)P*tlt«SftS. ^ftfCck^T> 
ffiffcH (cttiH $ ft £ ® 9 £B <h (DW&tfmQkZ ft 

[0 0 2 5] /^UJfitflDttllitt, ^<£i£ 

a 7j|p] jc^f>e%«S^» < ft z> cfc 5 fc j&jsfc $ nri^ c: 

£ir;U h^>^X^fcg*2ft£te£^< L&< 

«k^©T, s^<7)«^jasiaft. *^u*t©*;mb 

/M t iz £ h U t * JK L < 3ft * 5*- * ««f »tt a> &M&m& 

[0 0 2 6 ] P^y^««<DJfi5Bft* h^>^X 

y- htfi^tnoy'^ h^yyX^i^^UIf 

- bmfcmzmmnmttm&m^zc£tf*mi:UK)* 
y- h*«*#u ^^^*is*fctt*K«»T»«-r* 

[0 0 2 7] ^^c, ±IBKit^ffitCctoT, T±U#® 

(C^g?ftiS^JEIftfP^nIftg^t"§^mjEP^y^^^^ 
»2p«EE p ^ y 27 i £: fc tC -^CD^^Sfit t^fitS 

[0 0 2 8 ] 

i^m<D^m<DBm) ^m<D^m»&m\z%^>-nm 
<Dj»m&. ^i<^«EBS«i^»f®0(CcfcoTiaBjiT^o 

[0 0 2 9] 11 1 C^td: 5 iC, ¥3$#SS 1 1 tcia. 
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Sntl^c :^f»«««l2il fiaj/tte'STl 
(Shallow Trench Isolation ) ftffrKcfcoT, #J*_tf 
0. lam-0, 2 umm&Com'ZlZMf&'ZftX^Zo 
±E¥Wf**«l l±^DRAM»«l:H A777I 
7 2^x.tfSffcyU3>lT2 Onm-30 nm<7)JS 

[0 0 3 0] ±E¥«#aMSi 1 (D±m\Z\t. DRAM 10 

l©i£ifc« (SEttJi) 13«$tlTW fl -coffiffc 
11311 — fll<hLT> ^JE^lcU >£ffll>, F — XS 
$:lxiO!3/cm2-5XlOi3/cm2, UDSm/E 
£1 0 keV-4 0 k e VKRSLfc-f *>ftAfC± 9 

[0 0 3 1 ] _hfEIA\y 7/17 2, 1 1 

Z^hES^Kflgi* 1 2 SI 4^A«5 0 nm 

-10 0 nmlg^S^CM^ntU?). -^ODTPi 1 4 

fc-&tr) 1 6«$im^. ±E7— KHii 6H 

'JIM F) 11 8TM$ntl^ 0 

£^f£LX\ ^(D^S^jSl 4CD±g?(D^3lft:S«l 
1^S£D'>&< £*>3 0 nmHJ:5 0 nmJEAT, 
L/<(J4 0nm£Jl±5 0nm£tT, T**ofctRJBlC*fiE 
SnT^S. ^OHlO^ffiTIi, «^«5 0nmgS 
T#t>fc#ffilc»ifcSnT^5. ¥^*S«1 1 

iZj&J&ZtlTzffi 1 4 ©»S t*^F»HIM« 1 2 JC^fiKS 30 

[0 0 3 2 ] ^bl:±!B7-KIl 6 (#U->U3> 

g) ±<z>«i 4©«ii:n 1M F**-;M8»IKi 7 

B#Uv'J3>11 6 p^JlfcttJtEvUlM Hil 
8^M$nTl^ e dOyiJ^KI18i:Lm 
flAtfnA^hyUW F (CoSi2) , ^>->U 
1M F (T i S i 2 ) —yirfrzsV-V-f F (N i S 
i2) ^ffll^it^TfS, ¥*#S<S1 1 40 

fc»j«$nfc» 1 4 <?>^£ 1 2 \zmj&?£ 

ntcffii 4 0m2izg>'p<Dm$:tkCT^Tbmis3L?L\* 

[0 0 3 3 ] £6lC, ±E«1 4 CO/£gKtc43tt^^*<*: 

±E^*J««iKl iSigg ox 

lOiSXcmS-l. 0 X 1 Oi9/cm3 ) fcb&ttft 
fitt&ttl***, 1 l^lDT^ciUHgf 

1 4<z)ftlK^>±B8^Js^^^:*fii■*i^Tct<, -e-co so 
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®«ttffi»TiK»« (0»Afcf 1 - 0 x 1 0 16/ c m3 ~ 
1. Oxioi8/cm3) <h&oT^£o 
[0 0 3 4] ±Ey-H8»IRl 511 |»Dy7 

LfctfoT, DRAMl«©±S2y-h«ftBi5H 
MAtfl. 5 n m- 5 n mgg^S S ©8ft y U 3 >jg 

[0 0 3 5] Lfc^oT, ±E»1 4CD«S±»f343tt 
§*«ftSSll*g||CH DRAM»WtStIl 

3«$nn^o -coffins 1 3 ©i£aRttT#t#^ 
n z:<Dfcmmi 3<Dm&ffiT*iz&mmtzwLfe2tiT\,* 

*fc», Mil 3 <£*#3**<&»£**«dc 

[oo3 6] ±%zmmisfc<k?\z, ^ «»sfi 1 1 icy 

-hiI115^bT7-HS ($*-F««) 16# 

«a6jA^n, m 1 (DibWLM 1 3 1 1 mmm 

VMM) 1 6**»j£$nT^58*l 4j£ffiffl<&¥*#S 
*1 l^Oii^cfc'ptC^^tlT^^o tcDfztb. % 

[0 0 3 7] «*S/EnS^y£««©¥*#X« 
1 1 iCH flUSlCIM F>5*— ;i/5 4SWtS^^- 

MI5 1 F*feSIii8 2^1T± 

ElM F^^-;i/5 4^js£$nTl^. ±E1M Kr> 

1 5 2, 5 2tf«»J*Sft, CCD{£it£ffif&/f 5 2, 5 2 

&^ufcy-hsffi5 1 (Dmm&^mfc&fci i tenia; 

115 5, 5 5^M$nxt^ 0 ±Eit«B 
5 5, 5 5©±Jifc:tt_UEvUlM HB5 8&BJ&2tl 

Ti^o cco/U+M KB 5 8 tlxil 0»J*_«nA;u 
hvUlM F (C o S i 2 ) , ^>>-»JlM F (T i 
S i 2 ) — y^rJUvDlM F (N i S i 2 ) •fcffll** 

[0 0 3 8] i/c, a^^i7««©9R^«ffl«l 2± 
ICH ±Ey-h««5 1 tHUftlifiW-Hi 
(y-hE«) 5 1«$tlX^I.. 

[0039] $itc, ±mmnE.uz/y&mt&<D¥mftg> 

tElltcH DRAMfi8t|^il:I14 7!iW$n, 
1 4 <DrtSP(^«^r- hlKlklR 1 5 ^Lxy- F 

ii6i«$nxi^ 0 :wy-n«6iii #i 
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IT, -t<B*ffi#»|l 4<B±»C0¥»#*«1 lSScfc 
0 '>& < t fc 3 0 n mfil± 5 0 n mfilT, Jf*U<tt4 
0 nmJ^±5 0 nmJ£AT, T*^fcttJBlC«J«SnT^ 

[0 0 4 0] ±85^— Mi6 1 ©M«K:*tt£¥W#: 

■£ttJ:E->uiM kjis s^asftt^s. 10 

Uit-f KB 5 8 chLTli, «AttaA^hv«JiJ--f K 

(C o S i 2 ) , ^>'>'J1M K (T i S i 2 ) ~y 
tDVz/Wl K (N i S i 2 ) m&m^ZZttfT'g 

Z>„ ±E^r— h««6 1±©«1 4«K*ctaKft 

y'J rJ^ettSIM K^*— ;i/6 4^^c^tlT^ 

£^fc> ±fiy-H!6 i±g&tcte0Sx«:aA\M/ 

K (Co S i 2 ) J^S&fcv'UlM KB 6 9 

«$nti^. _tEiM K^*-;i/6 4ijyuit>f 

KB 6 9 <hi£SJf 6 5 i:©nB<DjBEE**«-r-5ttlflg&# 

"t-5o 20 

[0 0 4 1 ] ±E¥*#S« l l ±<D±mz\Z. ±ED 
RAMS«Oh7>yX?2, SSt«ffiD^»y^««fl!) K 
^>^X3?6£M(^, ±E«2p«JEDv-/^7fig«(D^r- 

AMfi«a>i£ttB 1 3 £)i-r*»«3L2 0d«*/SSnt 

i^*. ±E*«?L2 0rti:it Mitf^K-y^U 

30 

[0 0 4 2] ±Ifigi?L 2 0 tt, ffiffcB 1 3 (D^ffi^a 

^Jffi^ns^- K«S1 6fc«j»Sft*±K»0fflL«K 

^i{:7-K8 (^-KHrtS) 1 6 td^-A^^yT £ 

[0 0 4 3] ±E1B 1 <Z>IUftR 1 9±fCte, D 

RAM®*£(£>^r)ftLtt1i2 1 ±43ct^D>?^i7fig«0 

K) 2 2«$tm^ 0 

[0 0 4 4] ±E3§ 2 0&&R 2 2 ICte, Rfr^(7)±iE® 

oaibm<i2 1 Kisarrstr? Kn>^^ h*-;u2 3 
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*«2 lCjIKtSey H« 2 4 

[0 0 4 5] ±E*2 0ft»IB2 2±l:tt 1 ±Ety h 
2 4$:l9X7f>^X h^/N°B2 6*5cfct/^3CD*6 
l2 7«^nX^§. Cl©*3<©j|e*IK2 7SSS 

JiTSftanTt^a. ±ESg 3 2 nz\t* ±e 

®0mbffiM2 1 lCg^T^»^7L2 8^SEI^3> 
h^Mt^SICckoTM^nT^^ CCDS 
^c?L2 8rtl:llt*!y K^2 4 <h <B«»£0*fc a6tC1M 

[0 0 4 6] ±E^3<D*fi»R2 7±tCte, JRSftS^ 
gfcMIM (Metal/insulator/Metal) flJjg<D=^/V> 
^ 3 1 ***j5jtStlT^-6. I^t/V>^©TS««3 
2tttt«E7L2 8*iii;T±E®0aiU««2 1 tCi&^a 
tlt^S. M I M«ig<D^^A>^ 3 1 ttO. lumJW 

#J£LT, ±«, TMI3 4, 3 2Jc;Ut"-^A (R 
u) , WHt)Vr—?& (RuO) »'ffl^6tl, * 
t/V>^3 l<0SS«fWK3 3tCteBST (BaTi03 
<hSrTi03 i(Og H B B ) ^©I^ffl^nxt^o 

[0 0 4 7] ±EK 3 OlfifMt 2 7±K»±* ±EM I M 
WigO**/^^ 1 £H3»4CE>*6jft!R3 5*«»jBfi3 

nrt/^o e©»4©tttiS3 5*sja?pffi{banTii 

^>o ±ES4^«jRIK3 5&(,>L*10>j|6SRl 9 fc 

iEDy7^7«©SS(ll 0 Ui lilf^Mt^)/: 
a6<Dj£^dFLl 1 1 , 112, 113, 114a, 114 
b, 115, 116 a, 116 b^M^nil^. 
[0 0 4 8] $ 6 (3, ±E«»?L lll-116bH 
te, ^t^y^i^liSLiSl2L 7-HM0ail 

tii 22, \dy bmmottiLmMi 2 3, nmm.feu 
itvZMwoy&WLmmQmvnMi 2 4, Dy7j«« 

©y- Kffi0tHb«Sl 2 5, S«ffin>?^i7ffi«0Di£ 
KiSOfflLtSl 2 6««SnW5. 
fg4<D£fe£ifIg3 5±lCte«5<0i»»IR3 6^M$nt 
<^£ 0 C©^5 0)*e»)K3 6tC«#ffiOtt5L/«ai 2 1 

-12 6 nitt-^^se^ 1 3 1 ^w$n, m&m 1 
3 ifcum i^fiB*8i 4 lfimTLiim&mz&vmj&z 

tlT^Z. z.<DW, 1 ooga^4 1 tc^i, HSttL^li**, 
[0 0 4 9] lE+tAy^3 1 tt, ±EM I M 
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i/v^ymtmtzsvnyWktcDmmm (onok) , 

[0 0 5 0] ±IS**#S« 1 Ttt, hffi^BM 1 5 

s^Lt#*#Sfi i i fcffl»ii*n&y- 1 6 
ffii 5i:^"A7 7 7 0 t^ttitMii 7 rattan 

£®D£Bbmii2 0 *«a.T^* h«S 

1 61(7)il(Dl6«l 8^2 0nm-3 0nmtt±(7) 10 

T, y-h«« (7-Ki) 1 6 tittt* 1 7 tc»«ta 

[005 1 ] 1 1 cy- h*6^ 1 5 

^Ity-htll 6**ffl«6ii*n, Mil 7^ 
[0 0 5 2] 7-K§16 (1 6w) tt, 

&mmi 7 \zmts-jjfaiz^w®mmm<Ur>T^z>z. 30 

[0 0 5 3] *KWO^W#SE«©BiS*aJc«-5^Jfi 
H2-B2 2m B98BH 1 \Z&r>TWtm 

[0054] 02(7) (1) KS1\fc-5fc:. 0J*tfSTI 
(Shallow Trench Isolation ) JSfBKcfcoT, 
ISl IK, /^'J|fM« (KTDRAMMtLT 
IK9JU BBTttDRAMflMttK-T) , i^tEDy 40 

[0 0 5 5] S 1 l±l:^yX hfli9 1 

&mi&lstc.'&. Uvy77^-WiCffl^TDRAM« 

±i:i/^h«9isar. HBTttie<t->»j3>3a^ 

44/ty77l7 1 fe»J«Lfc*»#:*«l 1 ^LT 
i^Ci^Tfi, ±i2A7 7 7l7 lMMci: 
L^K Sfc±8a^»Bifia«l 2tt0. lum-0, 

2 umg^COgg^ IC^atl^o 50 
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[0 0 5 6] t(D'&. ±|EU^X b§!9 1 ^TX^KL 
TDRAMS«(D*#Mffil 1 KV-X • KH>S 
»J«-rSfc»<Z)-f *>j£ASrfT^, ffiffcjf 1 3£^fiTf 

ttAt^^»{:U>^fflt^ F~XMlxioi3/ 
cm2-5XlOU/cm2, }jni£®J££ 1 OkeV- 
4 0keVl:^t^ o -£-<D&. ±EU^X hK9 1.4 
BS*-T£. ^©^ft>ttATIt «©DRAMfi«0y 

lC-r^>aA4fT^^ DR AMOy- 

DRAMffiWcD^^MlSfcii^y 

[0 0 5 7 ] EI 3 CD ( 2 ) tC^T^ O \Z, 

ffSKl l±CA7 7 7i7 2 £«A«HKfc>''J n>K 
"C\ 2 0nm-3 0nm^)J|$l:Mt^ o $ct^T> U 
yXMg9 2 4MUc^ UV^7 7^-OT:ffl^ 
T\ DRAM(g«±l:±JSl/^XhR9 2SSU 

mm d s; ^ ^ « j: ^ism/E a *j y z mm 

<£U^X hSi9 2 SRStS. 

[0 0 5 8] ^(Dl/yXhl9 2^X7f>^ 

TXiMCffl^T, ±ISA*^^zB7 2£Xy^>^jJDX 
T^>o -r^tot, DRAMS«_Llcn777l7 2 4S 

(7)A , 777l7 2^X7f>^t4o :<DX7f> 
^JnXte, ^{bS/Un>flM^X^5 L >^T^>/l»]00 
-fX7f >^t>L< HWy hX^5 1 >^CDl^tl^C0 

9 2«:l»*"r*. 

[0 0 5 9] Xfe^D-feXtC&^T, DRAMl«±l: 
Slt/t77 7i7 2ll SI:DRAMI8©7-H» 

[0060] ££k, @4co (3) \z^-?£o\z, *m 

Mffil l±l:l/yXhi9 3 4MLm UVy? 
7^~fit«(Cct0DRAMfii«O7- H« (y-hS 

[0 0 6 1 ] 0 5<2 (4) tCTjrf <fc5C:, _tfE 

UyXhi9 3SX7f>yvX?l:ffl^T, Ay7 7 
172, X^ftttffilft 1 2 *5«ktPMM*:*« 1 1 £x>y 

(^j^«js^w^x^5 i >^) Lxm^mm^L 

1 2 (y^-;i/F) *3«t^¥*ffSSl KC, DRAM 
Wil4^$ll «^«5 0nm-10 0nmggt 

^o> ^mi^&WLi nzmj&^ntzmi 4<D^tmT 



(8) 
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•>77l7 2 ttK^IBWijE 1 2*:X!y5 1 >^*|(HC 
[0 0 6 2] ±KXgT»j£Ufc»l 4Ktt, ^{cr7- 

DRAM©#£EfflfC*8SSS*a)l£^MOS* 

g¥Dy7i7^0, 5V-1. 2V, glED 
y^^TOil. 5V-2. 5'V, DRAMt;KD7- 
KJKWJEttl. 5V-2. 5VT'W. 
[0 0 6 3] Sfcl^T, H*ttL£l>a** DRAMm 

[0 0 6 4] DRAMS^©7- K h ^ > v^X ^COiiJEI 

^r*;H£««tbT. (ffiAai. o^iois 20 

/cm3-l. 0^ 1 Oi9/cm3 ) JcL&frtntf^e 

£ff3#Btt&^. iwot, ^ar-r^ffisn 1 3 

(WAtfl. 07l 0n/cm3-l. 0^1018/c 

[0 0 6 5] -£-£>fS, m 6 (O ( 5 ) fC^Tcfc 3 fC, _hI2 
SI 4©rtffi*3cfc^»«:Sffil K S^^^MfeJcl 2 30 
1CDRAMM, iS«IEn>?^i7«« - H 

y-b mmwk \z \zmt > u n > *> u < ni^ft^^ 

[0 0 6 6] DRAMtJHl S3tS8©0 z/y *7 (D by 
>vX*cfc0*>^J5#CDy-- hSfeftSg^U 40 

t> , fc »c cfc S Itfb U n >HR0)3B ffl nigg-? £ . 
LZlt^T, DRAMS«©±Ey-h«»|fil5ll 
WAtf 1. 5 nm~2 n m@^GDJS£ COmti^ U n >K 

[0 0 6 7] SbtC, ffil 4 £S#)j£frcfc5lC, 

ssi i, ^HNKflg« 1 2 _tic±ffi^r- hge^a 1 5 
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7 3 (7)K»tt-&ftT 1 5 0 n m~ 2 0 0 n miSWg 
fcfc*. ±fZ5 T —bnMMf$ t m7 3±ICAy7 

7 g 7 4 «:« A«ltft v U =1 >®lT^/£-t£o 
[0 0 6 8] *C, ±IEA777i7 4±(D4ffil:i/y 

T, DRAMfi«(07-K» N«K*>*tT) £J£ 

S o J: 5 ^ - x > 4/ fcff o o 
[0 0 6 9] #^T\ @7(0 ( 6 ) \Zf£t& o \Z. ±K 
UisX M9 5 &'?X?lzm^TDRAMmi&<D±n&^ 
777174, ±ISy-hmS^JS;fli7 3(0X7^7 
^^rfr^o -f" IT, DRAMSMl 4ftlZ<D^ ± 

bnmmmm i z^wt^o \zi,x. v-vm 

i6w« c f» 

DRAM(S«©9-K»1 6 4Mt-5^«)X7fA' 
!y^tt*##*tEl lcfcOfefiBJAtf 5 0nmgj8i£<& 

[0 0 7 0] ±Exyf;i7J"Clt nsJ^flMLbtt 

l/yX M9 5 lcM^)tTTl^>c^yt^7 7fl 7 4 i^r 
-MIMl7 3ttS$^. ^777174 
tt, 1/yX hi9 5£rVASM;:ffl^T, tf—bWmfSL 
mi 3€rX^^/N*^/7*r^lS^M^-X>^«:ffoTl^ 

[0 0 7 1 ] ddSx?(7>JKJ5e^nir^T, S?J0i^<^-> 

ftA(C«toTilKj5jcUfcDRAM««^*tJ^l£««l 3 

[0072] ±mmwLfc£. oiz. i i \z*f 

«) 1 6rfMfiZ2nT^Z>ffi 1 4l£gSfl«D^*it:SSl 
[0 0 7 3] ^l^T. ^8 CO (7) lC^"Tct-5fC, DR 



(9) 
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[0 0 7 4] m^X. 0 9 <D ( 8 ) tC^Tct 5 fc, JI^P 

zmt&cDf- \-mw^?->{zmj:-?z> 0 t<Dm, dr 

[0075] mi 0(D (9) iz^^oiz. JiaBl/^X 
h^9 6^X^^>y^X^^UT{S^lgi7 5, My 7 
717 4& c fctfy- hmS^/£JSl7 3^X^^>^j3PX 
LTg^m/Eni^^^^lcy^-^r-h 7 6£^/&T 
£o £(DXy7^>y^nXTte, ^-S^Sll 5 £L 

^flM^Tfix^^/s^^^x^fT^n. mniznzSy? 
mmzMrfcztiTis^m 1 4 ^cy- hus^^ 7 3 20 

ifiw&zn&o torn* ±Eu>?^ Mi9 6*i»*-r 

[0 0 7 6] Bll© (10) {C^-rJ:e)(C, 

H*PmJX D y 7 ^ $P£<£> n 5=- * h7>yX ^ (D Jgjsfc 

Wf^l/yX MR*3<fcl«f * — h 7 6 
h^>^X^<B<E«£#tt/f 5 2, 5 2eMn o f 

MPlfcl/y^hl (H^-fr-T) £fl2/SU ttlvr* 

iCffl^T¥W#X«l 1 fc-f *>ffiA£fTi^ P^r^ 

Z>. ^<D'&, ±f2|y:xX MR£»*-r<5. 

[0 0 7 7] $bf:, H«£bT, iBJ«/EDv?u/^M« 
^ n f t 7 >i^X ^ OM«|«±§ffi P Ifc Uy 

Xhl (H^ifT) ZMOLl,* M^T^CD Ui>7s hm& 

:*>&A£fT^, pft*i^7>yX^(7)i8gra 
If (iSitf) *Jgj5£-rs. £<AiS«ffiPS?y £flg«a> 
<t>i£ATIt y-hifi6 1 1 IK* 
j££*ifcflt l 4 l:foTM$nt^^,(^T\ itKWiii so 
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[0 0 7 8] Jfc^T, 0 1 2 (7) (11) K^T <fc 5 tC, 

CtfcpIIETfeS. ^mzWTs hJH9 7 £jf£ 

(Di^X h)H9 7 DRAM*«Ok/XM 
9 7liJ8LT, DRAM««S«!!LT*<. ^O^SE 

[0 0 7 9] @ 1 3 <£> (12) tC^Tcfc 3 

[0 0 8 0] #c^T, S^mEEP^^^^COn^r^ 

^SSl 1 tC-r^aA^fT^ h 7 6{HiJ^ 

<^ffit5fS 5 5, 5 5 Mt^>o ±EI/i?X h 

* ;P h 5 > yX ^ cq ff^/S:® ^± ^fflPL^l/y'Xh 
^ (EI^-yrT) Sr^JQKb, ^^^T^(7) 1/>?X MR*3cfctf 

T) «:-7Ad7(Cffi^T^«fls:*ffil l{C-T^>aA^ff 

£vizp^^*)Ub7>^x?<Dt£mm (a^-trr) * 

[0 0 8 1 ] $ |^«6fCbT, glEDy^ySS 

«tZXy-h««6 l€:^**Cfflt>T*W#*tEl lie 
-<*>aA*fTV^ TB^i£«Sl£«W6 2*aT«k'5 
CLTnf t^l/h7>yX^0ffiil6 5, 6 5^1 

T, i§mEEP^^^^^(7)p7 c -^^;kh^>fyX^<^^ 

■vx^i;ffl^i*Sfii l ^<*>aAS:ff T 

Miz&mmtfcWLm m^r) ^^-r^^tcuTp^^ 

[0 0 8 2] 0 1 4 <D (13) ICtkT «t 5 \Z, 
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fi5JCckoT, DRAMi«C0l/yXM9 8$iil, 
JifSUvX MH9 8TDy7^S^^i^^l:/^- 
X>^£fT?o *^T\ ±Kl/^X M]g9 8^r^X^fC 

^DR 1 6 W.±.\zm$LZnT^ Z>^{t z/ 

[0 0 8 3] £7c, hii9 3 £^CD £ 

LT, D R AMg«Offig|g 7 5 £ t > 
X>y^>^ (R I E) Ci: 0X7f >^UTD RAMS 
*©7-K«16 6«tliStS. dOfe*. «7-K«* 

— ;n 7 7&^ri&$n^c ckdim K^*— ;n 7 mum® 

T3<r£, -r^"S, Ktll3±CA*777l7 2$ 

[0084] 0150) (14) \Z^~?£z>\Z* 

5 5 , 6 51, HfEPy7^M^y-hf 
S6 1i, DRAMM07-H^1 6±C, vUlM 
KI5 8, 6 8, 69, 1 8 &aSiMfr»J5E-rs. £0) 

^-y-h7 6©I±Si:ii ift^'Jn^ 

t^^g^f ^) D y 7 ^M^&Mi 5 5, 6 5 1, 30 
lWtflEnS>y ^fig«0)y- h«1S6 1 ±, DRAMS« 
CD^-K^l 6±lCMtRWlC->U+M' KJ15 8, 6 8, 
6 9, 1 8 C<7»UtK KJBtbTte, 
«Atf3/t;i/h v ! J1M H (CoSi 2 ) , 5^>5/U 
~tM H (T i S i 2 ) x^^r;i/v'Jlt< H (N i S 

i2) i^^^am^ 

[0 0 8 5] ^ffl^^-^^y*g^7 8&&\X- 

[0 0 8 6] il6(^) (15) iZiR-t <£5fC, 

±m\zmi (Dmmm mmm) n^im cm 
p(c^ot, s§ i (ommm i 9 ^s^¥s^-r^ 0 ±te 

t&s* -^co^, ±jb»i (vmmmi 9±tcu^x 

hWL9 9(CDRAMM«(7)ffi^li^0tBUn>^ 

^7 hfflco^?i/N o ^-> 100 &jgj*-r*. 50 
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[ 0 0 8 7] &I^T\ 0 1 7 CD (16) tC^i; 3 iC, 
±fi^XM9 9 C09CO (15) #fl8] £X>y^> 
yvx^tCffl^T, ^KD«gjil9^IIlTDRA 
M^offi^ii i 3 Kitf *>»tt?L 2 0 *»flcr*. ZL 
<Dt%. DRAMfi80 7~H» (y- h«S) 1 6te 
n>^/7 h^-<trail 3cfc0fc#*»S«l 1 

t£»H 1 3£ffia*^0ffiL*«£::3>*i7 hT#*cfc5 

\z. mmn2 o <nm om&x* zm&m z> 

[0 0 8 8] HfflTtt, *d>7 5-f*>h"m£: 

^^"-A*X^5 1 >^S:Sa^^^n«, ^COXgT^^cTL 

— hmH) I6(;t-A , 77ym^ti^. 

[0 0 8 9] #^T\ ±E*6H*?L2 0 «fc o 

\Zs n\<o%mm\ 9±.\z, moihi,mmmf&m7 9£ 

mtiLTZo ^^Ii9aibiIMl7 9H «AtfU> 
H-^h^'Jy'Ja/TK^ CCDffitfcHIROa} 
L©fc»<0*OffiU««»J5EK7 9tt, Be*ii0. DR 

'J y U 3 >^IJ?$n^ Ct^I^ b ^ 0 ^:<D'&, U> 
H - 7" h # U f> U n > £ gttffrT 3 fc*b CDjRfflS tff 
3o ^(D»j!lli:LTtt9 0 Otig(DilMffll 
(JKTRTAiti5> RTA«Rapid Thermal Annealin 
g cds§) rt^lHcas. -eco^H, Py7^SW- 

[0 0 9 0] ^-<D«, g| 1 8 co (17) d^-T £ 3 

^jx.tfcMPtc:j:^T, m i (vmmm i 9 ±<D&mu& 

i£UT, «JK?L2 0WtCj£«Ji 1 3^»tt-r«>®0Ui 
L««*|$|ft7 9?&^&S®0 tBL/««2 1 &Ml&'i'2> 
iichfeiC, ^ 1 CD$fe^^ 1 9 &WmisT J t<Di&m$:¥-m. 

[0 0 9 1 ] *A^T\ 0190 (18) IC^-TcJ: o \Z, 

ft v U n >RT» 1 (DISHK 1 9±tC^T^>o flT 
(H^ltT) *H*ricUfcSL 'J7^77^ 

«<7)*tca-r. c^t7yiW8on »0i6T 



(11) 
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mi 8<D (17) #BQ] £i£±T£ 0 

[0092] ±fay^-y- bzm^ftiz 

[0 0 9 3] fit, i20(O (1 9) \Z^-?<kz>\Z, 

±%^ms i(Dfomiz±mu^y?ffi^(D'f--hmmwk8 
htiiM8 3^Mn 0 ±<d?- hmmms 2& 

J:^~ hmSff^Sg 8 3 H±g£4^ ^ ^IftJRIK 8 0 ± 

a, ^{t^>^;i/, ^t7;u^x^A, Bsrmcomm 

Mf&m8 3te^>^X^>gl8 3W/Mf^>i8 3 

[0094] mzscMPiz^-DT, mi(Dmmmi 9± 

GO^fT^- h^^8 2 ty- hS®^Ii8 3 
i£bT, El 2 1 <D (2 0) tC^fct^tC, i81 
y-h^^8 2^LTy-htlMl8 3 7^& 

zy-hMffis i&Bf&^z>tth\z, mi(Dmmmi 

(D-y-hnms 1 ±t$teM&ztiz> 0 ^tom. dram 
m^(D^m.m^mDih^tci5b(DmoitiLmm2 i<D±m 

[0 0 9 5] #^T\ mi <D&mimi 9±\Z. DRAM 
pM^co^Dffibmil2 1 i^^Dy^^M^y- N 
1S5 1±^I9I2^« (*^y7°*fefi®l) 22 

[0 0 9 6] t<Dm, El 2 2 CO (2 1) \Z7jk^£olZ, 
®^<DDRAM:/n1rX£*££o t"&;b*>, ±feff§2<£ 
iti2 2^Ml/:i, t , 7ha>5 ? ^h^23 

u0t'7h^2 4tl *<0TfflHctt»II 2 4 a 

«iit«$n, j t<D±%tizj-7±y bmmm2 5 

^r^SibT^/S^n^o ^<?)&, t'y h$2 4 £*g^>X 
7^>^Xh7^12 6^5J:^3C0^^2 7 

T£„ fit, m3commm2 1 mmzw-mt-t&o * 
^3 oseiiEi 2 7 {c±g£Bx 0 & umii 2 1 icj^t 

oT^-T^c Z.(»\%mi2 8fo\Z\$\Ly YU2 4 
^lt£EI£7c#)l;:+}--i' H^^-;i/*g^M2 9^ff^$n 

[0 0 9 7 ] ^JIt^^&M I M (Metal/in 

sulator/Metal) W-&<0* \ n'y *? 3 1 ^ff^T^>o C 
<0^^/^>^(DT^m^3 2(iM?L2 8£»LT±!B 
®9ffiL®4S2 1 {cg^£tt£o M I M^ilS(7)^^/V> 
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^ 3 1 H0. 1 MmHBWD R AMTWIlC^tf- 
3 2 KJI/xX^A (R U ) , mik)lT-OL> (RuO) 

iwiv^n, +w^>^3 1 (omnwm 3 3 \z\* 

B S T (B a T i O3 t S r T i O3 t0g B B 0 ) ^CDHM 

[0 0 9 8]^T, ±EJS 3 tZ>|fiiHK 2 7_bJC, _taS 
M I M«tjg<&*WV>* 3 1 £H5a§4(D*fi»!R3 5 £ 
mfo-fZ* ^:<D'&. CMPl£<fcoT±E^4(B*&»IK3 

if^Mt^)^(DSMl 1 L 112, 113, 
114 a, 114 b, 115, 116 a, 116 b^&M 

[0 0 9 9] ±E««SL1 1 1-1 16bf 

fc, *t/V>^i^ltI12L 7— HJWtOHlb 
20 1112 2, )dv hIKDffillgl 2 3, H^m/En 
^^^^ODffi^g^OmLSffil 2 4 a, 1 2 4 b, 
D^^^IRSajy— HKOHiLiSl 2 5, BSWEns; 
7^®^fflIK^lfg 12 6a, 126bf^ 
MtS. £€>JC, m4(D3»jft|R3 5±{^5<7)l6j»IK 
3 6?:Mt^)o *^Tr, d<0^5<D*6j»IB3 6tc«-ffi 
^1181 2 1-12 6^*-r*ftE**l 3 1 *W 
fifcU SS8lrPf 13 1ICS1 <D623£ 1 4 1 SrJgjfrr*. - 

omi cosa«i4 1 tt«AHaHE***e>fc*. a*ttbtt 

30 [0 10 0] ±E¥*#««<B»ffi#ifc-Ctt, 7-H«l 
1 6 ±g(Cv U U"-f K/S 1 8 ^WJfotZ* Z. £fr%, «7- 

£7c, Py7^if^Wl5 5, 6 5±l^>iJ+M K 
15 8, 6 8&M!8,-rZ>Z.£fr£>C<D&Wim5 5, 6 5 

[0101] ^7^, DRAMfig«^J£«lf 1 3 £^a||#: 

isi i«si«fc^/fib, z<D¥mfc&mi 1 icy- h 

f^C^^b, ft^Hi7-HI (y— 16 
40 «$tlTt^i 1 4|£gRffliJ<Z)*#ftSjS 1 1 £5§9 

^ It^^EUSf (^JA«D RAM) 

[0 10 2] ±ffi*«W*S«lco«ifi^ffiTtt, 

»i 4rtts«)ii*nfc , 7-Kai 6±«c, miwrnm 

¥^StS 1 lrDSCMbtMil 3(C«^ 

50 $n§*offiiii2ieMnct^b, 7-k« 



(12) 
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1 6 ±CDg§ 1 <D&1Biffi: 19li2 0n 3 0 n m£K±(D 

+ft&mm&m&2tiz>. ^<Dtz^, mh 3\z&m 

[0 10 3] DRAM««CDi£«B 1 311 -^(0 

[0 10 4] f¥fEPy7^^IIi*h 

£DRAM£(D lfyW*8Sh*. CintCj;^ 
T, g?lE D v 7 ^ h IS 5 Itt, 

[0 10 5] ±fBSSia^rStCcfcoT, T^p^EI 

[0 10 6] ±BBDRAMfli«fCffl(r^fcfiE|Rtt, flifflD 
[0 10 7] 

st^^ niSy?mi L <D&mm±izz/v+t'i k 

[0 10 8] ¥**S««BS«Jci£*B*^flta 

h?yi??,$(ommu^^*)vm^tt\zm%zn& 

^/^U*? (flAtfDRAM) CDh^>^X^^14^ 
[0 10 9] *&, ±BS««7 r 1f>f >WJC, ^'Jif 
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[oiio] £Tz, *^ijm^mw<D&WLmT&<D¥m 

[0 111] *jfc* D^y^««©iSffi»*h^>^X 

?&$km-f2>titb<D u >^^> hy- hffi^^w-r 

[0 112] n>*y^««©!BK»* h<7>^x*£* 

BHtT^^A* BST (BaTi03<hSr 
Ti03 ££>SJI) *&Jfl^*££*ti5«K:&'K 
y— MSl:Cu/T i N, W/TiNtSffl^Jlt 

30 [oil 3] 7^pyi§j»^aH'>*-7x<x, * 
-^co¥mfcmmzum,-rz> z £&*im\zuz> 0 

[El 2] *»^<o^#ff««<^«ifi^ffi^«**Jla)« 

aso— - m&ttm.mffij&wimm (i) t-^^o 

[ei 4] *mM<D¥mfcm»<Dmm^mz&&^m<D& 
m<D-m&^® i mmf$,mmm (3) 

[ei 5] ^mcD^mw&m^mm^miz^mm^m 
m^-m^-rmmm^mmm (4) t^^o 

[ei 6] *&w<D¥m&mm<Dmm%&iz&&^m<D& 

[ei 7] *&w<D¥m#&m<Dnmxmzto*fm<DM 
t&cD-m&^T&mffif&mffim (6) t*^>. 
[as] *&w<D¥m#mm<DRm%m\zto*nm<Die 

50 ^CO-^tj^^-r^m^cKffiH (7) T*^>. 



(13) 
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Mto-m&^-rm.mffij&mffim (8) t*£. 

[011] *»BO*W«:ft«©llifi*ffiJC«*SIJiC!) 

[012] *%0fl(7)^^gsa)^*ffi(c^^>^co 

[0 13] *9&9i<D¥m#&n<oU&%&\z&Zfm<0 
^fiicD-^J^^-r«B§«^©f®0 (12) T&£ 0 io 

[014] *«W<0^»#iS«(D§Bifi^rtttff**JIS<Z) 
»ffi<&-«*^Ttt!B&*]fcWffi0 (13) T*£>Z> 0 

[015] **^©*W#S«(O«jfi*ffi^«S||j|ffi0!) 
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